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Roland Bartl

From: Roland Bartl

Sent:  Wednesday, March 07, 2007 12:19 PM
To: John Murray

Cc: Bruce Stamski

Subject: Route 27 (Main Street) Corridor Study

John:
Study covers Main Street corridor from Route to Brook Street.
Date of final report: August 1, 2001

View report: hitp:/doc.acton-ma.gov/dsweb/View/Collection-856/Document-15823

Public Outreach summary on page 4. Details:

2 public meetings/workshops in the library at the beginning of the project on 9/13/2000 (16 persons attended) and
9/14/2000 (24 persons attended) for project intro and initial public input.

2 public meetings/workshops in the library on 12/7/2000 (16 persons attended) and 12/12/2000 (15 persons
attended) for discussion, vetting, and assistance in the selection of study recommendations.

All meetings/workshops were advertised in the Beacon newspaper, and direct invitations for all meetings were
mailed to 150 addresses along and adjacent to corridor,

| believe the final report was presented to the Board of Selectmen sometime in 2001 or early 2002.

Please let me know if you need additional information.

Regards -

3/12/2007
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Main Street - Hayward Road

Signal Design Study

FEB - Aoy

Public Information Meeting
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The Board of Selectmen will meet to
discuss the proposed improvements to the
® Main Street / Hayward Road Intersection,
including signals, a left turn lane on Main
Street and geometric changes.

- Tuesday, February 4, 1997
8:00-8:15PM

Acton Town Hall - Room 204
472 Main Street

Handicapped Accessibie. All are welcome
000‘00000000000‘00000000000000000000000000000000
For more information, call David F. Abbt , Engineering Administrator,

at 264-9628.



YHB Vanasse Hangen Brustlin, Inc.

Table 8
Route 27 Corridor - Traffic Signal Warrant
Route 27 at Route 27 at
Hayward Road Newtown Road
Warrant Description
Warrant #1 Satisfied when the volume of intersecting traffic (Major and Criteria Satisfied Criteria Not Satisfied
Minimum Vehicular minor sireets) exceeds the MUTCD threshold for 8 or more
Yolume haurs
Warrant #2 Satisfied when the volume of major street traffic is so heavy Critaria Satisfied Criteria Satisfied
inferruption of that minor street traffic suffers excessive delay in entering or
Continuous Traffic crossing the major street for more than 8 hours
Warrant #3 Satisfied when pedestrian volume crossing the major streefat  Criteria Not Satisfied  Criteria Not Satisfied
an intersection or mid block location is an average of 100 or
more for each of any 4 hours or 190 or more during any one-
hour.
Warrant #6 Satisfied when 5 or more accidenis that are of the type that Criteria Satisfied Criteria Satisfied
Accident Experience can be reduced through the installation of a traflic signai occur
in one year as well as volumes in excess of 80 percent of the
thresheld volumes of Warrants 1 and 2
Warrant # 8 Satisfied when volumes (major and minor} exceed 80 percent  Criteria Satisfied Criteria Not Satisfied
Combination of of the threshold volumes of Warrants 1 and 2 for more than 8
Warranis hours
Warrant #9 Satisfied when each of any four hours of an average day fall Critesa Satisfied Criteria Satisfied
above the curve in Figure 4-7 {see Appendix).
Warrant #11 Satisfied when one hour of the day falis above the curve in Criteria Satisfied Criteria Satisfied

Figure 4-5 (see Appendix}. Traffic conditions are such that the
minor street {raffic suffers undue traffic defay in enlering or
crossing the major straet.

In addition to the above key locations, peak hour warrants 9 and 11 were
investigated at Roue 27 at the Route 2 ramps, Route 27 at Nagog Hill Road, and
Route 27 and Brook Street. Peak hour warrants were not met at Route 27 at Nagog
Hill Road, Brook Street or the Route 2 westbound ramps. Therefore it is highly
unlikely that the daily warrants would be met at these intersections. However, it is
expected that the Route 2 westbound ramps will meet peak hour signal warrants
under future traffic conditions. Peak hour warrants 9 and 11 were met for Route 27 at
the Route 2 eastbound ramps.



Vanasse Hangen Brustlin, Inc.
Transportation
Land Development

Environmenial Services

101 Walnut Street
.w—m Post Office Box 9151

Watertown

Massachusetts (2272

617 924 1770
FAX 617 924 2286

Memorandum To: Mr. David Abbt Date: June 20, 1996
Engineering Administrator
Town Hall
472 Main Street
Acton, MA 01720
Project No.: 04994.12

From: John J. Kennedy, PAE. Re: Hayward Road, Main Street
Signal Warrant Study

Vanasse Hangen Brustlin has completed a review of traffic operations in the vicinity of the Hayward
Road, Main Street intersection as part of a traffic signal warrant study. This Memo has been prepared
to report findings and define needed intersection improvements associated with signal installation
should signals be found to be warranted and desirable.

Traffic counts were conducted at the intersection for a twelve hour period on June 5, 1996. In
addition, a speed study was conducted along the Main Street corridor north of the intersection during
mid-afternoon on June 5, and accident reports furnished by the Town covering the period from
January, 1993 through May 21, 1996 were analyzed.

Analysis of the traffic count data suggests that fraffic signal control is warranted based on criteria
defined in the Manual on Uniform Traffic Control Devices (MUTCD). Volumes exceeded thresholds
requires for Warrants I and 2, Minimum Vehicular Volumes and Interruption of Continuous Traffic
respectively, for more than eight hours. These are considered the two primary warrants of the eleven
available for review in the MUTCD. Traffic volumes exceeded a total of 750 vehicles per hour on
Main Street (total both directions) for the entire twelve hour count period. Volumes on Hayward
Road totaled 150 vehicles of more for 11 of the 12 hours. To satisfy Warrant 1 requirements, Main
Street flow must exceed 500 vehicles per hour for a minimum of eight hours on an average day with
side street demand totaling 150 or more vehicles during the same eight hours. Under Warrant 2 Main
Street volumes must equal or exceed 750 vehicles per hour for eight hours with the side street
approach carrying 75 or more vehicles during the same eight hours. Given accident incidence within
the area, the aforementioned volumes may be reduced by 20%.

A summary of the warranting conditions is provided in Table 1. Turning movement count ficld
sheets are also attached.

Accident data for the intersection shows a total of 14 accidents between January, 1993 and May, 1996.
The predominant accident type is rear end {(all northbound ) with five cross movement/angle

%
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Date: May 1, 1996

Project No.: 0499412

collisions reported. All angle type involved southbound movement on Main Street and eastbound left
turns from Hayward Road. One fixed abject {citation issued for D.W.L.) and one pedestrian accident

were also reported. A collision Diagram is attached.

Median speeds in the corridor north of the intersection (between Coughlin St. and Taylor Rd.) were
generally 36 to 38 miles per hour northbound and 34 1o 36 miles per hour southbound. The 8Sth
percentile speed, i.e. the speed at which the 85th fastest car out of 100 observations was traveling, was
40 to 42 miles per hour northbound and 36 to 38 miles per hour southbound. Speed measurement
was conducted during free flow traffic conditions during the mid afternoon period and involved 100
observations each of northbound and southbound movement. Note that these speeds are near the
threshold value of 40 miles per hour allowing for a reduction in warranting volumeés te 70 percent of

the above stated Warrant 1and 2 values,

Generally the installation of traffic signals in a two lane corridor such as Main Sireet reduce the
carrying capacity of the intersection and should be accompanied with geometric improvements in the
corridor. This intersection appears to follow that trend. An initial critical lane volume analysis and
review of left turn conditions suggests that if a signal is installed, an advance left turn phase for
northbound Main Street should be provided followed by general north and south movement in the
Main Street corridor. This would be followed by movement from Hayward Road. To minimize the
impact of the Jeft turning vehicles on northbound Main Street flow after the end of the advance phase,
to insure that the advance phase may be fully utilized, and to minimize the impact on southbound
Main Street flow, a left tumn lane should be provided on Main Streat northbound.

Given the 50 foot wide right-of-way which exists in the corridor, it appears that the widening
necessary to create the left turn lane may be accomplished swithout skrip property taking in the Main
Street corridor. Both sides of the existing 23 to 26 foot wide roadway should be widened to a o]
width of 38 feet allowing a 150 foot long northbound left lane 11 feet in width and a northbound
through lane of 13 feetin width. A 14 foot southbound departure should be provided. North of the
intersection, the roadway curvature will allow an easy transition from the two lane northbound
approach to a single lane departure. On the north side of the intersection, a widening on the westorly
side of the corridor will also be required w allow retention of the two lane (through and right)
approach. One taking is recommended however. The corner radius should be substantially increased
on the southwest side of the intersection to allow truck movement through the area. This improved
corner radius becomes critical with signal installation as trucks turning will now be subjected to the
presence of stopped left turning vehicles which will not be permitted to proceed through the
infersection to allow trucks the full width of Main Street to complete a right turn.

' We have estimated construction costs associated with signal installation to be between $150,000 and
$200,000 given the needed widening associated with the signals. (signals alone are estimated at
$80,000.) This is exclusive of land taking.

PO CAMBOFFICEVWINWIRD \WARRANT.DOC
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Site:

Roadway Conditions:

Intersection Type:

85th Percentile Speed:

Warranting Volumes w/o reduction factors

Warrant I “Minimum Vehicular Volumes”

TABLE 1

Signal Warrant Review

Main Street (Route 27) @ Hayward Road, Acton, Mass

Main Street - 1 lane per direction

Hayward Road - 1 approach lane

“Tee”

+ 38 mph

Main Street 500 vph for 8 hours - total both directions
Hayward Road 150 vph for same 8 hours

Warrant 2 “ Interruption of Continuous Traffic

Main Street - 750 vph for 8 hours (total in both directions)
Hayward Road - 75 vph for same 8 hours

Main Street Hayward Road ‘Warrant

Hour NB SB Total EB 1 2
7-8 686 537 1,223 248 Yes Yes
8-9 722 6540 1,362 222 Yes Yes
9-10 638 555 1,194 211 Yes Yes
1011 632 544 1.i76 170 Yes Yes
i1-12 627 668 1,293 177 Yes Yes
i2-1 678 671 1,349 150 Yes Yes
1-2 568 641 1,209 131 No Yes
2-3 641 692 1,333 263 Yes Yes
3-4 724 826 1,550 280 Yes Yes
4-5 743 880 1,623 254 Yes Yes
5-6 794 1,013 1,807 256 Yes " Yes
67 747 - 745 1492 w2660 Yes Yes
Total Hours 11 12

Signals are warranted under Nos. 1 & 2 without application of accident reduction factor associated with

Warrant 6.
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. Vanasse Hangen Brustlin, Ine.
Engineers, Planners, and Scientists

101 Walnut Street,

P.C. Box 9151

Watertown, MA 02272
617 924 1770 « FAX 617 924 2288
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Memorandum

Vanasse Hangen Brustlin, Inc.

Transportation
Land Development
Environmental Services

101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts 82272

617 924 1770

FAX 617 924 2286

To: Mr. David Abbt Date: February 4, 1997
Engineering Administrator
Acton Engineering Department
Town Hall 472 Main Street
Acton MA 01720
' ProjectNo.: 04994

From: John] Kennedy, . Re: Main Street at Hayward
— Street

An initial analysis of traffic operations within the subject intersection has been completed and several
alternatives for improvements, all based on the installation of traffic signals, have been developed.
This initial phase of a follow-up study to a Signal Warrant review conducted for the intersection is
intended to provide the Town with data on improvement alternatives and costs.

The result of the signal warrant analysis was reported in a Memo dated June 20, 1996. Volumes
approaching the intersection were of level which warranted signalization. Note that the warranting
volumes could have been reduced based on intersection accident experience (14 over 40 months) and
were close to eligible for reduction based on measured approach speeds. However, counted volumes
exceeded warranting volumes without the application of the reduction factors. Given these findings,
the Town decided to proceed to this level of review.

The addition of traffic signals at an intersection generally degrades the capacity of and operating
conditions within the intersection area. The primary function of signals are to create order within the
intersection. Consequently, in many instances, the introduction of signal control to a two lane
roadway such as Main Street at an intersection like Hayward Road will lead to the addition of one or
more turn lanes. Other constraints which must be recognized include turning movements to and.
from the various legs of the intersection, and the types of vehicles which frequent the intersection.
The constraints associated with this become more pronounced when the intersection is skewed, such
as the Hayward Street approach.

The traffic volumes measured within the intersection area are expected to grow over the design life of
signal control. In a standard Massachusetts Highway Department (MHD) funded project, design
volumes are developed fo a ten year design condition. We feel that a growth rate of two (2%) percent
per year is appropriate within the area for the afternoon peak hour condition. This would resultin the
use of design volumes approximately 20% higher than those counted in June, 1996. -If MHD funds
were not sought for improvements, development of design hour conditions would still be
recommended as part of the process of developing intersection improvements.

When analyzing signal operation, a Level of Service is defined for the movement of vehicles through
the intersection. Levels are based on average vehicle delay for the intersection as a whole and also by

\KIRKATSVHIGNDOCSNCONCTMEM. DOC
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Project No.: 04994

individual approach and movement from the individual approach. During peak hours, an overall
Level of Service C is desirable with Level D acceptable. These equate to average vehicle delay ranges
of 15 to 25 seconds and 25 to 40 seconds, respectively. Individual approaches should not exceed Level
D with individual movements, such as a minor left turn, not exceeding Level E (40 to 60 seconds). In
addition to Level of Service, vehicle queuing must also be recognized. As traffic volumes increase on
single lane approaches, the extent of back-ups increase. These can be viewed as excessive and impact
other intersecting roadways even if Level C or D conditions are maintained within the controlled
intersection. These back-ups may also cut-off access to special purpose lanes (right or Ieft turn only
lanes), further reducing the carrying capacity of the intersection. It should be noted that queuing
calculations by traffic models now in use are generally conservative. Two levels of queuing are
defined. The average queue is one which could be expected at any time during the hour under
review. The 95th% queue, or design queue, is one which would be exceeded only 5% of the time.

With these constraints understood, a series of analyses were completed for the intersection. Initial
analysis led to the identification of the need for a left turn lane northbound on Main Street with one
lane to be available to northbound through traffic. The lane is viewed as necessary for two reasons.
Initially, it provides an area in which left turns can wait for gaps in the southbound flow without
impacting the through movement. Secondly, it allows the opportunity to provide an effective
protected green interval in which left turns may be completed without conflict from southbound
movemnent.

Given these conditions, a series of plans have been developed. All include the creation of the
northbound left turn lane and meodification of the northwest corner radius to allow WB50 design
vehicles to turn from Hayward Road on Main Street southbound and stay within the departure lane.
This change in the corner radius is associated with a shift in the centerline of Main Street because of
the introduction of the left turn lane. Each also includes widening on the northbound approach to
allow creation of the left turn lane. The resultant 38 foot wide roadway allows six feet on both sides
between the travelway and the right-of-way. The following provides a summary of each. Plans
illustrating Options 1, 2 and 3 are attached.

* Option 1, the “Minimum Build” Option, includes construction associated with the provision of a
left turn lane on Main Street northbound, modification of the southwest corner radius to allow
WB5( movement from Hayward Road to Main Street southbound and signal installation.
Medification of the existing Hayward Road center island is also proposed. Based on existing
traffic demand, this option provides an overall Level of Service D, with Hayward Road at Level E.
During the design year, Level D is maintained, again with Level E on Hayward Road. The basic
difference between the existing condition in the increase in overall delay and the extent of back-
ups, most notably on the Main Street southbound approach. The average queue under existing

. conditions is 800 feet (32 vehicles) and close to 1000 feet (40 vehicles) during the design year.
Design level queues are estimated at 1150 feet under existing corditions and in excess of 1300 feet
during the design year. As a note, Musket Drive is only 300 feet from the intersection and would
be subject to regular blockage by the southbound queue, Land taking required with this option
would be limited to the northwest corner parcel. Sidewalk easements along both sides of Main
Street may be desirable however given the proposed widening of Main Street to 38 feet. This
allows room for a six-foot sidewalk or buffer to the right-of-way on both side of the corridor.

» Option 2 involves all aspects of the Minimum Build option with the development of a second
approach lane on Hayward Road. The two lane approach would be needed within 150 feet of the
intersection. With this Option in place, intersection operation would be at Level C, with all
approaches at Level D or better in the design year. The second lane on Hayward requires an
additional taking from the parcel on the northwest corner along the Hayward Road frontage and
further expansion of the taking along the northwest corner radius area. The second lane on
Hayward Road allows a lower proportion of green time to be assigned to that approach resulting

SAKIRKATSAM4994 DOCSVCONCTMEM.DOC
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in the better level of service. Southbound queuing will however continue to be a problem with
access to the right turn lane restricted and blockages of Musket Drive common during peaks. The
average design year back-up was found to extend 750 feet from the intersection (versus 1000 feet
in Option 1), equivalent to 30 vehicles.

» Option 3 involves the design conditions associated Options 1 and 2. It is geared to reducing the
southbound queue on Main Street. By extending the existing right turn lane from Main Street to
Hayward Road farther to the north beyond Musket Drive, the actual volume which would be
handled in the single through lane may be reduced. With access to the lane limited to a point
approximately 100 feet from the intersection, less than 100 of the 275 vehicles desiring to turn
right can get to the lane when signals are red. Lengthening the lane to over 300 feet will allow a
higher percentage of right turning vehicles to reach the lane on red, serving to reduce the overall
southbound queue length. Level of Service B operation is attained during the design year, with an
overall delay slightly less than that with Option 2. No approach is worse than Level C. The
average queue length southbound is reduced to 575 feet (23 vehicles), still impacting Musket
Drive during the peaks. Note that this back-up may be further reduced by allowing the Hayward
Road approach to operate at a Level of Service D. A land taking would be required together with
the removal of several large trees to effect this option.

* Option 4 involves considerable widening through the corridor. It was developed to define the
necessary level of improvements in order not to queue vehicles across Musket Drive. Essentially
the option develops two southbound lanes for through traffic. It would extend from slightly
north of Musket Drive (approximately 100 feet) to a point approximately 400 feet south of
Hayward Road. Tapers from the two lane sections would extend an additional 250 to 300 feet
north and south of these limits. Operation would be at Level B with southbound queues
averaging less than 150 feet with a design level queue of less than 250 feet, all south of Musket
Drive. This widening has a significant impact on west side properties requiring 12 to 15 foot wide
taking over much of the widened length. A local example of the resulting intersection layout and
operation would be the Route 2A corridor at Main Street. Plans have not been prepared for this
alternative given the magnitude of the widening beyond currently available base plans.

Construction costs associated with the first three options have been estimated initially based upon
Massachusetts Highway Department funded improvements. Option 1is estimated at $240,000. The
widening of Hayward Street, together with a slightly expanded resurfacing area, is estimated at

“$35,000., resulting in an Option 2 cost of $275,000. The extension of the Main Street southbound right
turn lane to Musket Drive is estimated at $15,000., resulting in a total Option 3 cost of $290,000.
Should MHD funds not be used for improvements, cost reduction would be anticipated. Dependent

-.on materials used, Town forces participation in construction, etc., these estimated costs could be
reduced by 25% or more. Note that the estimates do not include costs associated with land
acquisition.

Design costs including construction related services associated with signal equipment approval and
testing/acceptance are estimated at $18,000 for any of the three options under the MHD funding
option. Should Town funds be used for implementation, the design costs would be reduced by
approximately 20% to $14,000 to $15,000. These costs assume that additional survey information for
the area will be furnished by the Town that land acquisition documents will be prepared by the Town
and that full ime construction inspection/administration will be provided by others.
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